Evidence for metabotropic excitatory amino acid receptor heterogeneity: developmental and brain regional studies.
To examine whether multiple subtypes of the excitatory amino acid (EAA) receptor coupled to phosphoinositide (PPI) hydrolysis exist, we have pharmacologically characterized the PPI response in neonatal and adult rat brain. Activation of PPI hydrolysis was determined by the accumulation of [3H]inositol monophosphate in brain slices prelabeled with [3H]inositol. In neonatal hippocampus, D,L-2-amino-3-phosphonopropionic acid (AP3; 1 mM) inhibited the cis-1-aminocyclopentane-1,3-dicarboxylic acid (IUPAC nomenclature; ACPD; 100 microM)- and quisqualate (Quis; 100 microM)-stimulated PPI hydrolysis by 73 and 66%, respectively, but had no effect in neonatal cerebellum. In adult hippocampus, AP3 stimulated PPI hydrolysis with potency and efficacy comparable to those of Quis and ACPD and completely masked the Quis concentration-response curve. In adult cerebellum, only Quis behaved as a full agonist on the PPI response. The Quis concentration-response curve was shifted rightward with a fourfold decrease in potency in the presence of ACPD (5 mM), whereas it was nearly additive with the PPI response induced by AP3 (5 mM). Thus, our data reveal significant developmental and brain regional differences in metabotropic EAA receptor responses and support the notion that this receptor is heterogeneous, in both a regionally specific and a developmentally dependent manner.